Study objective: Laboratory testing plays a minor role in the assessment of aortic dissection. Its main value is in the exclusion of other diseases. Following an incidental observation, we systematically investigated the relationship between elevated d-dimer levels and acute aortic dissection. Design: We prospectively tested d-dimer levels in patients with suspected acute aortic dissection (10 patients). In addition, we investigated 14 patients who had received a confirmed diagnosis of thoracic aortic dissection during the previous 5 years, in whom d-dimer testing had been performed for differential diagnosis. Thirty-five patients with acute chest pain of other origin served as a control group. Setting: Tertiary referral hospital. Patients: Twelve patients had type A dissection (Stanford classification), and 12 patients had type B. Measurements and results: A d-dimer analysis was performed (Tina-quant assay; Roche Diagnostics; Mannheim, Germany) [normal limit of the assay, 0.5 g/mL]. The result of the d-dimer test was positive (ie, > 0.5 g/mL) in all patients (sensitivity of the test, 100%) with a mean value of 9.4 g/mL and a range of 0.63 to 54.7 g/mL. The degree of the elevation was correlated to the delay from the onset of symptoms to laboratory testing (mean, 12.6 h; range, 1 to 120 h) and showed a trend to the extent of the dissection, but not to the outcome (14 patients could be discharged; 10 patients died). Conclusions: Based on our observation, we suggest that testing for d-dimer should be part of the initial assessment of patients with chest pain, especially if aortic dissection is suspected. A negative test result makes the presence of the disease unlikely.
A cute dissection of the thoracic aorta is a severe disease with high mortality rates. In suspected cases, diagnostic speed is of utmost importance. 1 Available noninvasive bedside tests in the emergency department, including physical examination, ECG, chest radiograph, and transthoracic echocardiography (TTE) can provide important clues to the diagnosis in some patients, but they usually are not sufficient to rule out the disease. More accurate tests are semi-invasive (eg, transesophageal echocardiography [TEE]) or are time-consuming and not available at bedside (eg, CT scanning, MRI, and angiography). Until now, laboratory testing has played only a minor role in the assessment of acute aortic dissection, 1 and tests are performed only for the exclusion of other diseases.
Materials and Methods
We prospectively tested d-dimer levels in patients with acute aortic dissection (10 patients). In addition, we identified 54 patients who had received this diagnosis in the previous 5 years in our hospital database. In 14 of these patients, a d-dimer test had been performed for differential diagnosis, and the results of those tests were included in our analysis. Thirty-five consecutive patients who were admitted to our cardiology ICU due to acute chest pain of an origin other than aortic dissection served as a control group.
The diagnosis of aortic dissection was confirmed in all patients using standard criteria 1 with TTE, TEE, CT scanning, MRI, angiography, and/or autopsy. We classified the disease according to the systems of Stanford and DeBakey, and by the new differentiation proposed by Svensson et al. 2 In addition, we characterized the extent of the disease by the involvement of the thoracic aorta only or by the additional involvement of the abdominal aorta or even the iliac arteries.
D-dimer analysis was performed (Tina-quant assay; Roche Diagnostics; Mannheim, Germany) with the aid of an automated chemical analysis system (model 704; Hitachi; Tokyo, Japan). This test uses a latex-bound monoclonal antibody that is specific to d-dimer. The reaction is followed at an assay temperature of 37°C via the increase in turbidity at a wavelength ranging from 700 to 950 nm. The result is available in 15 to 30 min. The test has a lower detectable limit of 0.04 g/mL. The lower cutoff value for the exclusion of deep vein thrombosis (DVT), which is the main use of the test in our hospital, is 0.5 g/mL 3 .
Data are presented as numbers, percentages, mean Ϯ SD. The groups were compared by means of the Mann-Whitney U test, analysis of variance, and Spearman correlation, as appropriate. A value of p Ͻ 0.05 was considered to be significant.
Results

Patients
Baseline characteristics are shown in Table 1 , and dissection types, management, and clinical outcomes in Table 2 . The diagnostic procedures were as follows: TTE, 23 patients (96%); TEE, 5 patients (21%); CT scanning, 17 patients (71%); MRI, 4 patients (17%); and angiography, 4 patients (17%). In seven patients with type A dissection, no surgery was performed because of refusal by the surgeon or the patient.
Control Group
The final diagnoses for the 35 consecutive patients with acute chest pain were as follows: acute myocardial infarction, 10 patients; unstable angina, 10 patients; heart failure, 5 patients; atypical chest pain, 5 patients; aortic stenosis, 2 patients; arrhythmias, 2 patients; and pulmonary embolism (PE), 1 patient.
D-dimer Results
D-dimer was positive (ie, a level of Ͼ 0.5 g/mL) in all patients with acute aortic dissection, with a mean value of 9.4 g/mL and a range of 0.63 to 54.7 g/mL. Correlations between the extent of the dissection and the absolute d-dimer values are shown in Table 3 and Figure 1 . D-dimer values tended to be higher in more extended disease. In addition, there was a statistically significant negative correlation between the absolute values and the time from the onset of symptoms (r ϭ Ϫ0.41; p ϭ 0.04). However, we found no relationship between d-dimer levels and the presence or absence of pericardial effusion or in-hospital outcome (differences were not significant for either). D-dimer was positive in 11 control group patients (31%).
Including the control group into the analysis and maintaining a cutoff value of 0.5 g/mL for the test, we found a sensitivity of 100%, a specificity of 68.6%, a positive predictive value of 68.6%, and a negative predictive value of 100% for d-dimer in patients with acute aortic dissection. Only a small minority of the patients had other potential causes of d-dimer elevation as follows: one patient had a stent implanted in an abdominal aortic aneurysm 4 weeks prior to the dissection; one patient received an IM injection of an analgesic due to misdiagnosis of the origin of his chest pain 6 h before the d-dimer test; one patient had previously operated prostatic cancer without overt metastases; and two patients had a history of DVT.
Discussion
Acute dissection is a rare but often catastrophic illness. Early and accurate diagnosis and treatment are crucial for survival. The most common clinical presentation of persons with the disease is severe chest pain. 4 Associated clinical criteria like pulse or BP differentials can be helpful in suspecting the diagnosis, 5 but they are present only in a minority of patients. 6 So, the authors of a multicenter registry 6 concluded that a high clinical index of suspicion is necessary for rapid diagnosis and treatment of acute aortic dissection. This high index of suspicion leads to appropriate testing. Bedside tests like the ECG, chest radiograph, and TTE cannot rule out the diagnosis of acute dissection. 1 More advanced imaging modalities can refute the diagnosis, but they are either semi-invasive (ie, TEE) or time-consuming and are not available in the emergency department setting (ie, CT scanning, MRI, and aortography). Moreover, the accuracy of these tests is dependent on their performance and interpretation by skilled individuals. So, a simple and quick laboratory test to rule out acute dissection would be of great value.
Until now, blood testing has played only a minor role in diagnosing acute aortic dissection. Due to the often large wound surface, elevations of C-reactive protein and lactic acid dehydrogenase can be found in some patients. 7 An immunoassay of smooth muscle myosin heavy chain has been evaluated, showing high sensitivity and specificity, 7 but the test is not widely used today.
D-dimer is a typical degradation product of crosslinked fibrin. D-dimers are detectable at levels of Ͼ 0.5 g/mL fibrinogen equivalent units in nearly all patients with venous thromboembolism. The sensitivity and the negative predictive value of the test for DVT and/or PE are Ͼ 90%. 8 However, d-dimer is nonspecific. Elevated d-dimer levels generally can be seen with intravascular activation of the coagulation system and secondary fibrinolysis, in particular in patients with malignancies, 9 disseminated intravascular coagulation, 10 severe infections, complicated renal disease, recent trauma or surgery, and following fibrinolytic therapy. 11 Due to the high negative predictive value, the test can be used for the exclusion of DVT and PE. A patient with suspected PE (based on chest pain and elevated d-dimer level) who is referred for TTE to rule out pulmonary hypertension turned out to have an aortic dissection. This incidental finding lead us to investigate all patients with dissections. We found that all patients who had experienced aortic dissections in our institution in the previous 5 years in whom the test was performed had elevated d-dimer levels. From a pathophysiologic point of view, this finding can be explained by the activation of the extrinsic pathway of the coagulation cascade at the site of vessel (aortic) wall injury by tissue factor. 12 This fits in with our observation that the extent of the aortic injury, expressed as the anatomic extent of the dissection, correlates with the absolute degree of d-dimer elevation. Our findings seem to extend prior reports of disseminated intravascular coagulation in patients with dissecting aneurysms 13 and in patients with residual dissections after undergoing surgical treatment of type A dissection. 14 In addition, the time from the beginning of symptoms to d-dimer testing seems to play a role in determining the absolute d-dimer value. The shortest time interval in our study was 1 h, the longest interval was 120 h, and there was a negative correlation between these intervals and the d-dimer concentrations. However, d-dimer values were elevated in all patients with aortic dissections regardless of the time interval. In general, d-dimer levels caused by tissue injury show a trend for gradual decrease within the first few days after experiencing the trauma. In a study of patients treated for acute DVT, d-dimer levels decreased sharply in the first few days of treatment but were still abnormal on day 10. 15 In a recent study, 16 d-dimer levels did not normalize within 14 days in severely traumatized patients. Taken together, these findings may indicate a potential limitation of the diagnostic value of d-dimer testing in the course of the aortic dissection after the first days, but not in the acute setting.
Taking the results from our control group into account, the role of d-dimer testing in patients with suspected acute dissection might resemble its established role in suspected DVT and PE. The high negative predictive value of a negative test result renders the presence of the disease very unlikely. However, the low specificity makes the interpretation of a positive value difficult.
Our study has the following two important limitations: (1) the relatively small patient number due to the low incidence of the disease; and (2) the predominant retrospective character of our findings. Both could be overcome only by a prospective large-scale multicenter study.
Conclusion
These data provide evidence that a negative d-dimer test result could be useful in excluding acute thoracic aortic dissection.
